Lean has now emerged as a core concept for improving efficiency and productivity in many industries. Identification and elimination of wastes is at the core of Lean Thinking. The purpose of this paper is to provide an insight into the various types of wastes in different industries. A literature review was carried out with an objective to identify and categorize waste/non-value add activities in different industry settings. This categorization of wastes would be useful while applying Lean principles in different industry settings.
INTRODUCTION
Lean concepts, originated first in the automobile factory floor of Toyota as Toyota Production System (TPS) was the beginning of Lean practices in manufacturing and subsequently it was developed further to reduce and eliminate wastes in the processes within the organization [1] , [ 2] , [ 3] . Krafcik, first used the word "Lean" to describe the new production techniques introduced at Toyota after World War II [4] . Since Womack, Jones, and Roos [2] announced this concept as a new production paradigm, several industries have dedicated great attention to the possibilities of applications to their environments.
Lean has now emerged as a core concept for improving efficiency and productivity in many industries. Lean manufacturing focuses on bottom-up, worker-led improvements and a process wide approach to production and there are many instances of organizations across a range of industries and countries who have successfully implemented lean and have reduced costs and improved quality [2] , [ 5] .
Waste elimination is the basis of Lean Thinking [6] . According to Liker [6] , Lean is a manufacturing philosophy that shortens the time line between the customer order and shipment by eliminating waste.
The objective of this paper is to study the relevant lean literature to understand the types of wastes / non-value add activities in different industry settings and present waste categories from the perspective of different industries.
The remainder of the paper is structured as follows: First, the author presents a brief overview of lean wastes. In the next seven sections, the waste categories in different settings are presented: Wastes in manufacturing, Wastes in product development, Wastes in office setting, Wastes in internal service system, Wastes in software development, Wastes in construction and Wastes in services. At the end, the author concludes how the waste classification can be useful.
LEAN WASTES
Identification and elimination of waste or non-value added activities are at the core of lean philosophy and are often referred to through discussions involving "muda" -the Japanese word for waste [3] , [6] , [7] , [8] , [9] , [10] , [11] , [12] . Waste includes activities which do not add value to customers and organizations. For the customers, waste is a cost that they are not willing to pay. It is important to increase the awareness of employees on the concept of waste, as well as on the ways to identify and reduce waste.
The essence of lean production is elimination of all types of wastes for fulfillment of customer requirements in a better way [13] . According to Ohno [14] , only the activities that are needed to produce the product are called as real work, and the rest is defined as waste. Koskela [15] defined waste in construction sector as "any inefficiency that results in the use of equipment, materials, labour or capital in larger quantities than those considered in the production of a building". According to Polat and Ballard [16] , waste is any activity which can be eliminated without reducing customer value.
Waste from lean perspective is defined as works or activities that add no value to a product or service from the perspective of the customer. This basic definition of waste remains same in manufacturing and service environment. There can be two types of wastes [17] :
 Type I waste: these are activities that add no value to the customer, but are necessary, in the current operations framework for delivering the product.  Type II waste: these are activities that do not create value and can be eliminated immediately, such as waiting and unnecessary transport. In many instances, when lead-time is critically examined, the composition of value-added activities and non-value-added activities are found to be 5 and 95 per cent, respectively. Elimination of waste is very important as it can account for between 55 and 95 per cent of the manufacturing process. Many researchers have studied wastes / non-value added activities in various industry settings which are presented below.
WASTES IN MANUFACTURING
Ohno [14] first classified manufacturing wastes or non-value added activities into seven categories:  Over-processing of parts due to poor tool and product design. According to Ohno [14] , any of these waste activities can be removed from a production system without a loss to the product value for the customer; the elimination of the wastes would increase the productivity and decrease the expense associated with the production line. While aiming for absolute elimination of wastes, the following two points must be borne in mind.
 Efficiency improvement must be tied to cost reduction -To achieve this, only the things needed must be produced, using minimum resource.
 Efficiency improvement at each step and at the same time for the plant as a whole -To achieve this, organization must look at the efficiency of each operator and each line, then look at the operators as a group, and then at the efficiency of the entire plant (all lines). Womack and Jones [17] identified a new category of wastes to this list. This relates to underutilization of people and in particular their ideas and creative input for improving the processes and practices. Subsequently, other activities have been suggested to be included as new categories to Ohno"s waste classification. These new waste categories are behavioral waste -human behaviors that add no value and can be eliminated, complexity, dangerous working practices, excess information, figuring what to do or how to do it, making do [18] , not taking advantage of people"s thoughts, wasting good ideas; not using people"s talents, under-utilization of people"s skills and capabilities [19] .
WASTES IN PRODUCT DEVELOPMENT
The lean concept was first applied to product development environment by introducing ideas and tools of lean manufacturing. Many researchers focused on two research topics-definition of waste and practical way of value stream mapping. This was based on the idea that addressing these topics would lead to realization of the five lean principles.
Womack and Jones introduced two new categories "complexity" and "time lag" to Toyota"s seven categories of waste in manufacturing and deleted "over processing". Slack [20] tried to prioritize the nine types of waste by conducting surveys of product development organizations, questioning each category"s frequencies. He also analyzed each category"s effect on value. The definition of categories of waste has continuously been discussed by exploring the differences between manufacturing and product development environment. Morgan [21] looked at the waste from the perspective of systems engineering and changed the categories and definitions of wastes. He introduced 11 categories of waste, replacing all but "waiting". It was based on the idea that non-synchronization leads to low performance in product development processes. Recognizing interdependency among the categories of waste defined by forerunners, Bauch [22] re-defined ten categories of waste by analyzing interactions among the categories.
WASTES IN OFFICE SETTING
In comparison to manufacturing, a typical office setting deals with paper work, phone calls and meetings, etc. Transportation wastes are uncommon in an office setting but often have a lot of information related wastes. Unnecessary paperwork, missed phone calls, data translation errors, and poorly run meetings with too many participants are all common forms of office wastes.
It is possible to categorize office waste using manufacturing waste categorization scheme; but other schemes designed with the office setting in mind yield more meaningful findings. Lean consultants from Kaufman [23] global have created one such waste categorization scheme designed for the office setting. As per this scheme, wastes are grouped under four main categories: people energy waste, process waste, information waste and people work waste.
People energy waste results from a failure to harness an employee"s potential. The possible causes of people energy wastes are: poor focus, poor structure, no ownership, excessive control, tampering, assignment issues, and improper goal alignment.
Process wastes are the wastes from inefficient structure, interaction, and execution of complex business processes. The possible causes of process wastes are: checking, work-around, non-standard, unbalanced flow, and sub-optimization.
Information wastes arise from inefficient data flow between activities and across connections. Causes of information wastes are due to: poor hand-offs, translation, missing information, irrelevant information, and inaccuracy.
People work wastes are similar to the waiting, motion, and over-processing counterparts found on a factory floor. The causes of people work wastes are as follows: waiting, motion, processing. This categorization scheme for waste suits knowledge workers in an office setting as they can relate to these categories more often than Ohno"s manufacturing types of waste.
WASTES IN INTERNAL SERVICE SYSTEM
Maleyeff [24] has classified wasteful activities into seven groups: delays, reviews, mistakes, duplication, movement, processing inefficiencies, and resource inefficiencies. According to Maleyeff [24] , the most common problems included a lack of standard procedures, long service times, communication breakdowns, and poor personnel management.
WASTES IN SOFTWARE DEVELOPMENT
Poppendieck and Poppendieck [25] initially classified software engineering wastes as extra processes, extra features, partially done work (inventory), task switching, waiting, motion, and defects. This classification is a translation of wastes from manufacturing to software development. Later on, Poppendieck and Poppendieck [26] suggested a classification of waste as follows:
 Partially done work, is "inventory of software development". It is not guaranteed that partially done work really solves the customer"s problem either. Instead, it ties up resources.
 Extra features consume resources when tracked, compiled, integrated, and tested. The more of these non-value adding "just-in-case" features, the more complexity and potential defects there are.
 Relearning wastes, resources that add no value for the customer. Rediscovering a known but forgotten thing is rework. Ignoring knowledge that people bring to the workplace, in its turn, destroys utilizing their potential.
 Handoffs leave the major part of knowledge behind in the mind of originators. Tacit knowledge is difficult to transport to other people through documentation. In brief, documents cannot contain all of the information that the other people in line need to know.
 Task switching between jobs or tasks takes time, much because of re-orientation and re-focusing. In addition, lack of immediate access to other developers and other representatives disrupts concentration.
 Delays slow down realizing value for the customer.
Waiting for people to be available who are being busy in other areas causes waste. Critical decision-making in developing requires a good understanding of the situation from the developer. Moreover, it requires someone with knowledge in the room to answer the remaining questions. Lack of this understanding and knowledge results in a new decision problem: should the developer stop in order to try to find out the answer, switch to another task, or just make a guess without stopping.
 Defects in the code take resources to fix them. Even small defects, revealed after weeks are typically more serious problems than big defects found immediately. According to Middleton [27] , partially done work (or inventory) is specifically critical. Inventory is critical because:
 It hides defects that are thus discovered late in the process [27] .
 The time has been spent on artifacts in the inventory (e.g., reviewing of requirements) and due to change in the context the requirements become obsolete and thus the work done on them useless [28] .
 It impacts other wastes. For example, a high level of inventory causes waiting times. This is quite common in case of waterfall model of development as the designers have to wait until the whole requirements document is approved [28] . Long waiting times increases the risk of obsolescence of completed work. Moreover, high inventory in requirements engineering can be due to that a high number of extra features have been defined.
 It slows down the whole development process.
WASTES IN CONSTRUCTION
Formoso et al. [29] classified construction wastes into two types: unavoidable (or natural) waste in which case the cost of prevention of the waste is higher than the production cost; and avoidable waste, in this case the cost of waste is higher than the cost of prevention. Construction wastes can be categorized according to its source or stage in which the root causes of the waste occur [29] . Bossink and Brouwers [30] classified construction waste causes into six sources: design, procurement, materials handling, operation, residual and others. Garas et al. [31] grouped construction wastes into two: time wastes which include waiting periods, stoppages, clarifications, variation in information, rework, ineffective work, interaction between various specialists, delays in plan activities and abnormal wear of equipment. The other type is material waste which comprises over ordering, overproduction, wrong handling, wrong storage, manufacturing defects and thefts or vandalism.
WASTES IN SERVICES
Sarkar [32] elaborated on eight different types of wastes in the service sector. These service wastes are classified as: 
CONCLUSION
The finding of the study reveals that waste activities and the classification in non-manufacturing are not same as manufacturing waste activities. There are some waste activities which are similar in nature but there are other non-vale added activities, which are different from manufacturing wastes.
The contribution of the article would be of interest for both researchers and practitioners. For researchers, the waste classification presented in this article is a theoretical contribution. In relation to practitioners, the waste classifications would help in identification and elimination of non-value added activities. The findings of the article would be useful to the organizations who are interested in continuous process improvement following lean principles.
There are opportunities to do further study to understand and find out the relationship among various waste categories. Waste identification is just the first step. It is to be kept in mind that wastes cannot be removed without understanding its causes. Further study can be carried out to find out the impact analysis of different waste types.
